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FROMTHE
COCCIDIA(APICOMPLEXA:
EIMERIIDAE)
RODENTCTENOMYSOPIMUSWAGNER
SUBTERRANEAN
FROMBOLIVIA,SOUTHAMERICA
(CTENOMYIDAE)
Christine R. Lambert, Scott L. Gardner, and Donald W. Duszynski
Department of Biology, The Universityof New Mexico, Albuquerque, New Mexico 87131

Of 35 tuco-tucos (Ctenomysopimus)collected in Bolivia, South America, 31 (88%)had eimerian
oocystsin theirfecesat the time they wereexamined.Eighteen(58%)of the 31 infectedanimalswereconcurrently
infectedwith 2 or 3 eimerianspecies. Four species of Eimeriawere recoveredand are describedas new species
based on the characteristicsof sporulatedoocysts. Oocysts of Eimeria graniferan. sp. were ellipsoidal,21.1 x
17.2 (15-26 x 11-20) ,umwith sporocystsovoidal, 11.3 x 7.1 (8-14 x 5-9) ,um.Oocysts of Eimeria montuosi
n. sp. were spheroidal,24.2 x 22.0 (21-28 x 18-25) Amwith sporocystsovoidal, 10.5 x 7.3 (8-14 x 6-9) Am.
Oocysts of Eimeria opimi n. sp. were spheroidalto subspheroidal,24.3 x 21.8 (18-29 x 15-26) Amwith
sporocystsovoidal, 11.6 x 7.6 (10-13 x 6-9) Am. Oocysts of Eimeria oruroensisn. sp. were spheroidalto
subspheroidal,27.3 x 23.6 (23-32 x 20-28) ,m with sporocystsovoidal, 13.2 x 8.6 (10-16 x 8-11) ,um.

ABSTRACT:

The Ctenomyidae is 1 of 11 families belonging
to the suborder Hystricognathi (see Mares and
Ojeda, 1982). The geologic age of the family is
Pliocene to Recent in South America (Nowack
and Paradiso, 1983). Relatively little is known
of the endoparasite fauna of these subterranean
rodents, and, until the present paper, no coccidia
had been reported from this group of mammals.
Since 1984, fecal samples, helminths, ectoparasites, and other data (skin, skeleton, chromosomes, tissues for electrophoresis) have been collected from several populations of Ctenomys
opimus Wagner from various localities in western Bolivia, South America (Fig. 1). In these hosts
we found sporulated oocysts representing 4 new
species of Eimeria, which we describe here.
ANDMETHODS
MATERIALS
All hosts were necropsiedin the field promptlyafter
capture. Organs were examined for the presence of
metazoanparasitesand fecalpelletswereremovedfrom
the lowerbowel of each animal and preservedin vials
containing2.0%aqueous(w/v) K2Cr207.Upon return
from Bolivia, sampleswerefilteredand the fecaldebris
was then incubatedat room temperature(24 C) for 20
days. Samples were then examined by coverslip flotation as describedby Duszynskiet al. (1982). Oocysts
were measuredwith an ocular micrometerand photographedwithPanatomic-X35-mmfilmwithina Zeiss
UniversalPhotomicroscopeequippedwith both Neo100x objectivelenses.
fluarandNomarski-interference
All measurementsare in ,m with the rangesin parentheses.
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RESULTS

The coccidians with which hosts were infected
and collection localities are presented in Table I.
Eimeria granifera n. sp.
(Figs. 2, 3, 11)
Description:Oocyst subspheroidal/ellipsoidal,wall
of uneven thickness(Fig. 2) ~2.0, composed of 2 layers:outerwall smooth, -3/4 of total thickness,paleblue
to transparent;inner layer yellow; polar body present
in about 44%of the oocysts; oocyst residuumabsent;
sporulatedoocysts (n = 75) 21.1 x 17.2 (15-26 x 1120) with L:Wratio 1.2 (1.1 x 1.9);sporocysts(n = 75)
ovoidal, 11.3 x 7.1 (8-14 x 5-9) with L:W ratio 1.6
(1.2 x 2.0); button-likeStieda body present(Figs. 2,
3), but sub- and parastiedabodies absent; sporocyst
residuumof 10-12 largeglobules in a compact mass
of varyingshape,wedgedbetweensporozoites(Figs. 2,
3); each sporozoitelarge,folded, highly granularwith
a largeposteriorrefractilebody (Figs. 3, 11). Oocysts
were 274-275 days old when measured.
Taxonomic summary

Diagnosis: Oocystsof this eimeriando not resemble
those from any eimerian previously described from
New Worldhystricognathrodents.
Type host: Ctenomysopimus Wagner,Museum of
SouthwesternBiology,Division of Mammalogy,MSB
57200, NK 14776 (female),N. Olds #980, 3 Oct 1986.
Typelocality: 3 km W of Huancaroma,Rio Desaguadero,3,720 m, Departmentof Oruro,Bolivia,South
America(17?40'S,61?31'W).
Prevalence: Found in 23 of 35 (66%)C. opimus.
Site of infection: Unknown,oocysts recoveredfrom
feces.
Material deposited: Syntypes (=phototypes, see
Bandoniand Duszynski, 1988) of sporulatedoocysts,
USNM Helm. Coll. No. 80445.
Etymology: The nomentrivialeis derivedfrom the
this is descriptiveof
wordgranifer(L., grain-carrying);
the highly granularsporozoites.
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TABLE I.

Eimeria spp. recovered from 35 Ctenomys
opimusfromthe westernhigh altitudeof Bolivia,South
America.
No. hosts
infected/
examined (%)

Department:
Location

Eimeria spp.

Oruro:
Cruce Ventilla
Estancia Agua Rica
Huancaroma

5/6 (83)
0/1 (0)
18/19 (95)

Pomata Ayte

4/5 (80)

opimi, granifera
opimi, granifera,
oruroensis
opimi, granifera,
montuosi

Potosi:
4/4 (100)

La Laguna

31/35 (88)

Totals (5 locations)

opimi, granifera
4

Etymology: The nomen trivialeis derived from the
word montuosus(L., mountainous);this is descriptive
of the large protrudingbumps on the surface of the
oocyst wall.
Eimeria opimi n. sp.
(Figs. 5-7, 13)

1. Map of Bolivia, South America, showing its contiguous neighborsand the arrangementof
its Departments(states). Shaded area shows the distributionof Ctenomysopimus. Dots representcollection localities.
FIGURE

Eimeria montuosi n. sp.
(Figs. 4, 12)

Description: Oocysts spheroidalor nearly so with
thick wall - 3.0, consistingof 2 or 3 layers:outerlayer
having largeprotrudingbumps on the surface,yellow
to gold, ~ 3/4 of the total thickness(Fig.4, insert);oocyst
residuuma compact mass of largegranules,-6; polar
body absent; sporulated oocysts (n = 42) 24.2 x 22.0

(21-28 x 18-25) with L:Wratio 1.1 (1.0 x 1.2); sporocysts(n = 42) ovoidal, 10.5 x 7.3 (8-14 x 6-9) with
L:Wratio 1.4 (1.2 x 1.9);sporocystswith small Stieda
body, but sub- and parastiedabodies absent;sporocyst
residuumconsisting of 6 or more small globules separating the sporozoites. Oocysts were 298-330 days
old when measured.

Description:Oocystspheroidalto subspheroidal,wall
1.5, composed of at least 2 layers:outer layer finely
sculptured(Fig. 7, insert), -3/4 of total thickness,colorless to pale blue; inner layer smooth, transparentto
pale blue; dumbbell-shapedpolar body present (Fig.
5);oocyst residuum(- 5.3) composedof 8-10 uniform
granulesin a compactmass (Fig.6); sporulatedoocysts
(n = 55) 24.3 x 21.8 (18-29 x 15-26) with L:Wratio
1.1 (1.0 x 1.7); sporocysts(n = 55) ovoidal, 11.6 x
7.6 (10-13 x 6-9) with L:W ratio 1.5 (1.3 x 1.9);
nipple-like Stieda body present (Figs. 5-7), but suband parastiedabodies absent; sporocyst residuum of
2-3 granules(Fig. 7) separatingthe sporozoites;each
sporozoite transparentwith large posterior refractile
body (Fig.7). Oocystswere 1,024-1,025 daysold when
measured.
-

Taxonomic summary

Diagnosis: Oocystsof this eimeriando not resemble
those from any speciespreviouslydescribedfromNew
Worldhystricognathrodents.
Type host: Ctenomysopimus Wagner,Museum of
SouthwesternBiology,Division of Mammalogy,MSB
55372, NK 11564 (male), J. A. Cook #1264, 6 Aug
1984.
Taxonomic summary
Typelocality: 2.5 km NE of Huancaroma,DepartDiagnosis: Oocystsof this eimeriando not resemble ment of Oruro, Bolivia, South America (17?40'S,
those from any eimerian previously described from 67?27'W).
New Worldhystricognathrodents.
Prevalence: Found in 28 of 35 (80%)C. opimus.
Site of infection: Unknown,oocysts recoveredfrom
Type host: Ctenomysopimus Wagner,Museum of
SouthwesternBiology, Division of Mammalogy,MSB feces.
Materialdeposited: Syntypes(phototypes)of spor57202, NK 14559 (female),N. Olds #861, 12 Sep 1986.
Typelocality: 5 km W, 1 km N Pomata Ayte, Rio ulated oocysts, USNM Helm. Coll. No. 80447.
Barros,Departmentof Oruro,Bolivia, South America
Etymology: The nomen trivialeis derived from the
(18?40'S,67059'W).
specificname of the host.
Prevalence: Found in 1 of 35 (3%)C. opimus.
Eimeria oruroensis n. sp.
Site of infection: Unknown, oocysts recoveredfrom
(Figs. 8-10, 14)
feces.
wall
Materialdeposited: Syntypes(phototypes)of sporDescription:Oocystspheroidalto subspheroidal,
2.3-3.0, composedof at least 3 layers:outerwall rough
ulated oocysts, USNM Helm. Coll. No. 80446.
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FIGURES2-10. Photomicrographs of sporulated oocysts of coccidia recovered from the feces of Ctenomys
opimus. x 1,860. 2, 3. Eimeria granifera n. sp. Note button-like Stieda body (3, arrow), sporocysts residuum
(2), and large, folded, highly granular sporozoites with large posterior refractile body. 4. Eimeria montuosi n.
sp. Note large, protruding bumps on surface of oocyst. 5-7. Eimeria opimi n. sp. 5. Note dumbbell-shaped polar
body (arrow). 6. Sporulated oocyst showing compact oocyst residuum. 7. Sporocysts with nipple-like Stieda
body (arrow), large posterior refractile body (*), and finely sculptured nature of oocyst wall (insert). 8-10. Eimeria
oruroensis n. sp. 8. Sporulated oocyst showing oocyst residuum in a loosely packed mass. 9. Sporocyst residuum
forming a line along sporocyst wall (arrow), and separating the 2 sporozoites. 10. Sculptured nature of oocyst
wall.
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11-14. Linedrawingsofsporulatedoocystsofcoccidia recoveredfromthe fecesofCtenomysopimus;
FIGURES

bar = 3 ,um. 11. Eimeria granifera. 12. Eimeria montuosi. 13. Eimeria opimi. 14. Eimeria oruroensis.

(Fig. 10), 3/4 of total thickness,yellow to gold, always
with adherentdebris;middlelayerpaleyellow in color;
innermostlayerdarkbrown;polarbody present;oocyst
residuum(~9) composed of 10-15 globulesof varying
size in a looselypackedmass (Fig.8);sporulatedoocysts
(n = 50) 27.3 x 23.6 (23-32 x 20-28) with L:Wratio
1.2 (1.0 x 1.7); sporocysts(n = 50) ovoidal, 13.2 x
8.6 (10-16 x 8-11) with L:W ratio 1.5 (1.2 x 1.8);
Stieda body present, but sub- and parastiedabodies
absent; sporocyst residuum consists of large globules
of varyingshape and size separatingthe 2 sporozoites
or forminga line along the sides of the sporocystwall
(Figs. 8, 9); each sporozoitewith a posteriorrefractile
body. Oocysts were 1,023-1,035 days old when measured.

Taxonomic summary
Diagnosis: Oocystsof this eimeriando not resemble
those from any speciespreviouslydescribedfromNew
World hystricognathrodents.
Type host: Ctenomys opimus Wagner, American
Museumof NaturalHistory,Division of Mammalogy,
AMNH 260840, NK 11514(male),S. Anderson#7890,
4 Aug 1984.
Type locality: 3.5 km E of Huancaroma,Department of Oruro, Bolivia, South America (17?40'S,
67?27'W).
Prevalence: Found in 1 of 35 (3%)C. opimus.
Site of infection: Unknown, oocysts found in feces.
Materialdeposited: Syntypes(phototypes)of sporulated oocysts, USNM Helm. Coll. No. 80444.
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Etymology: The nomentrivialecombinesthe name
of the departmentin Bolivia in which the infectedhost
was caughtand -ensis (L., belongingto).
DISCUSSION
The genus Ctenomys Blainville includes approximately 33 currently recognized species
(Honacki et al., 1982). These rodents occur in
suitable habitats from about 10?Slatitude southward to the Strait of Magellan. Ctenomys opimus
has one of the most extensive geographic distributions compared to other members of the genus
(Fig. 1). Colonies occur at altitudes up to >4,000
m in the altiplano region of Bolivia and in habitats characterized as Puna and high altitude desert of Peru, Bolivia, Chile, and Argentina (Gallardo, 1979; Mares and Ojeda, 1982). Ctenomys
opimus is a strictly subterranean species with
populations occurring in small isolated areas
throughout their range in Bolivia (Gardner, pers.
obs.). These rodents display some of the same
ecological and morphological attributes as other
subterranean rodents (Nevo, 1979). For example, members of the genus Thomomys WeidNeuwied in the Nearctic exhibit low vagility, relatively low density, and patchy distributions
(Patton, 1972).
Up to the present, the coccidia of Ctenomys
have not been studied, and the number of species
that exist of both host and parasite and their
phylogenetic and coevolutionary relationships are
unknown. Pellerdy (1974) listed 23 described
species of Eimeria from hystricognath rodents;
however, none of those listed are from the host
Ctenomys, nor do they resemble the eimerians
described in the present paper.
At present we are analyzing the coccidians from
9 other species of Ctenomys. In subsequent papers, we hope to discuss the patterns and processes of speciation, diversification, and coevolution among members of the genus Ctenomys
and their parasites.
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